Research carried out over the past few decades has shown that urinary incontinence is observed among physically active women, including those involved in professional high impact sports. The purpose of this preliminary study was to investigate the prevalence of stress urinary incontinence (SUI) and assess its risk factors among Iranian female athletes. A total of 195 volunteers comprising women athletes aged between 16.5 and 32.5 years (24.18 ± 8.70) completed the urinary incontinence questionnaire. Data from athletes with SUI were analyzed using the non-parametric KruskalWallis test. Among the study participants, only 21 (10.77%) had SUI. Statistically significant differences were observed between urinary incontinence during exercise and a history of childhood enuresis, genital infections, and prolonged standing ( > 1 h per day; P < 0.05). The current study demonstrated that among the factors that exert significant effects on urinary incontinence, childhood enuresis is an important risk factor to increase the risk of having SUI. This association may help to avoid exposing these female athletes to high impact exercise before starting a training program.
prevent the downward movement of the bladder and urethra and contain them within the abdominal cavity. The weakening of these supportive structures or repeated application of pressure on them can result in prolapse. The pelvic floor muscles and fascia act independently of one another, and weakness in any of them can lead to pelvic floor dysfunctions [3] . Other risk factors for the incidence of SUI include the following: inherited weakness of connective tissue and pelvic floor muscles; pregnancy; vaginal delivery with injuries to peripheral nerves, fascia, ligaments, or muscles of the pelvic floor; obesity; severe physical activity; and elderly [4] . Different researchers were reported different rate of urinary incontinence in different group of ages but, according to Markland et al. (2011) [5] the mean of prevalence of urinary incontinence in women and men is 51.1% and 13.9%, respectively which increases with age. It has shown normal delivery is the most important risk factor for the development of urinary incontinence in women; however, a high prevalence of urinary incontinence has also been observed in young, physically fit female athletes without a history of labor [2, 6] . The prevalence of urinary incontinence varies depending on the type of exercise and, the most common form of UI in female athletes is stress urinary incontinence. According to Bo et al. (1989) [6] , 26% of young students attending physical education programs suffered from urine leakage during different types of physical activities. Eliasson et al. (2002) [2] observed that the prevalence of urine leakage among female elite trampolinists was 80%, with a mean urine leakage of 28 g during each exercise session. Intra-abdominal pressure is elevated in physically active compared with sedentary women. Thus, the risk of SUI during physical activities is greater in female athletes [7] . Bo et al. (2011) [8] showed that the rate of SUI was high (approximately 25%) among yoga or Pilates instructors.
Although urinary incontinence in female athletes is not a new issue in Western countries and has been the subject of extensive research, our review of literatures showed that this problem has not been investigated among Iranian female athletes. Thus, the aim of the current preliminary study was to investigate the prevalence of urinary incontinence in Iranian female athletes. To better protect young female athletes from SUI side effects, for the prevention of
Introduction
Urinary incontinence is defined as "the complaint of any involuntary leakage of urine" [1, 2] and is characterized by the inability to hold urine, even until the person reaches the bathroom. The most common form of incontinence in women is stress urinary incontinence (SUI), which occurs because of an increase in intraabdominal pressure as a result of coughing, sneezing, laughing, and physical activities such as sports or exercise, lifting heavy objects, or sudden change in position [1, 2] .
Although no single factor causes SUI, hypermobility of the bladder neck and urethra during periods of increased abdominal pressure is the most important factor that results in incontinence in women with no history of urethral sphincter dysfunction. Under normal conditions, the endopelvic fascia and pelvic floor muscles ISSN: 2469-5718 health problems in the middle-aged and for countries' future health and social policy these information are critical.
Methods
For carrying out this cross-sectional study, a self-report questionnaire was distributed in sport clubs among 250 Iranian female athletes of > 16 years with focus on high impact exercises. However, only 195 athletes returned the completed questionnaires. The study was approved by the Ethics Committee of Tehran University of Medical Sciences and consents were obtained from all participants. Athletes who answered the question "Do you experience involuntary urine leakage during or after your practice?" in the affirmative were considered to suffer from urinary incontinence [2] . The volunteers were also asked to complete a questionnaire with different questions related to urinary incontinence. The majority of the participants were basketball players (n = 113), body builder (n = 37) and volleyball players (n = 26). However, data were also collected from athletes participating in various other sports. The swimmers had the lowest returned questionnaire in this study.
In addition to general information, all information pertinent to urinary incontinence such as history of menstrual cycle, urogenital infection, surgery, and medical treatment was collected. A brief explanation of the purpose of the study and the definition of urinary incontinence was also mentioned in the questionnaire and researchers were readily available to respond to any question.
Because of the low incidence of urinary incontinence among female athletes, the non-parametric Kruskal-Wallis test was used for statistical analysis and a P value of < 0.05 was considered significant.
Results
In this study, 195 Iranian female athletes of mean age 24.18 (± 8.70) years, weight 60.12 (± 8.37) kg, and height 166.17 ( ± 6.70) cm completed our questionnaire. Among the athletes, 21 (10.77%) suffered from urinary incontinence (Table 1) . Since, this research was conducted at the time of training camp of basketball and volleyball teams, as can be seen in table 1, most of the participants were from these two teams and body builder which showed perfect cooperation.
Detailed information about the athletes with SUI is given in table 2. Briefly, they experienced first urinary incontinence during exercise not race, 50% of them didn't have any history of treatment and majority of them reported anxiety during race or exercise.
The results show that among the 21 factors examined in this study, a history of childhood enuresis, genital infections, and prolonged standing for > 1 hour per day were the only 3 factors that showed a statistically significant difference in athletes with SUI.
Discussion
To the best of our knowledge, this is the first study investigating urinary incontinence prevalence in Iranian female athletes. Twenty one (10.77%) of the 195 female athletes who participated in this study had experienced urine leakage during or after exercise but none of them never had discussed this problem with a physician.
Based on the load exerted on the pelvic floor, activities were classified into two categories [9] : 1) Low-impact activities such as walking, bicycling, swimming, and fitness with low pressure and 2)
High-impact activities such as gymnastics, running, jumping, dancing, volleyball, and basketball (ball sports). In general, urinary incontinence is more common among women than men, with a higher prevalence among older women. The prevalence of urinary incontinence in Iranian women (non-athlete) is not clear but it is estimated to be between 2 to 65% [10] . According to our results the prevalence of stress urinary incontinence in Iranian female athletes is 10.77%.
In addition to elderly women, young women involved in sports activities and exercise may suffer from urinary incontinence [6] . The prevalence of SUI among female athletes is relatively high, and is observed in two-thirds of gymnasts and basketball players while its prevalence was limited to 10% among swimmers [11, 12] . The highest prevalence rates of urinary incontinence were observed among soccer, volleyball, basketball, and track and field athletes [13, 14] . Its mechanism is not exactly clear but it may be due to maximal reaction force when landing on the ground after a jump, genetic weakness and changes in the cellular composition of pelvic floor components [15] [16] [17] . In present study 10.77% of athletes were suffered from SUI and most of them were from basketball players. Not only SUI affects the ability of women to perform physical activities, it has also a considerable impact on the social, economic, and psychological aspects of life [18, 19] . Urinary incontinence, if diagnosed early, is treatable; however, most patients do not consult a physician because of embarrassment. However, more than 90% of the young female athletes who experienced incontinence never discussed this problem with anyone [20] . Our previous researches showed Iranian female athletes believed that leakage of urine is a private matter due to physical and psychological stress of exercise and therefore there is no need to see a physician. They refused to drink fluids or went to toilet frequently before tournament to prevent spontaneous outflow of urine [21, 22] . It has been proved that pregnancy and childbirth (especially vaginal labor) are associated with pelvic floor weakness and an increased rate of SUI [21, [23] [24] [25] . The incidence of stress incontinence in the mother prior to pregnancy increases the likelihood of postpartum incontinence [26] . The results of current study showed the absence of a statistically significant difference between the type of labor and urinary incontinence, which could be because of the low sample number (only 6 of 21 athletes with SUI had a history of labor).
Prolonged standing leads to weakness of the pelvic floor muscles [27] . The current study revealed a statistically significant difference between prolonged standing (more than one hour per day) and urinary incontinence, which is attributable to changes occurring in the lumbopelvic area while standing. In addition, it has been shown that any change in the lumbopelvic area alters the activities of pelvic floor muscles [28] and our previous research showed that the lumbar lordosis is lesser in female volleyball players who suffering from SUI [21] . Research in this area is new and more research needs to be done.
One of the risk factors for urinary incontinence is urogenital infection. Previous research has shown statistically significant difference between a history of lower genital tract infection and urinary incontinence [29] , which was also observed in the current study.
The prevalence of childhood enuresis is approximately 22.4% [30] . Association between childhood enuresis and adult urinary incontinence has been shown in various studies [29, 30] . Accordingly, in the current study 75% of athletes with SUI had enuresis history and also revealed a strong statistically significant difference between childhood enuresis history and urinary incontinence in female athletes (P = 0.008); thus, a history of enuresis may be indicate that athletes are more at risk of urinary incontinence. Previously, the relationship between childhood enuresis and detrusor instability was reported [31] . It seems one could argue that childhood enuresis can be used as an indicator of SUI among female athletes and may help them to select a low impact exercise before starting a training program.
Caffeine consumption is another factor that affects bladder function; therefore, athletes are advised to limit its intake. Jura et al. (2011) [32, 33] showed that high caffeine consumption (450 mg per day or 4 or more cups of coffee) is associated with urgency incontinence but not with stress or mixed incontinence. The current study showed the absence of a statistically significant difference between the types of drink and urinary incontinence; however, coffee was the favored drink of 15 out of the 21 athletes who suffered from urinary incontinence.
In contrast to our pervious study [21] the results of the current study showed the absence of a statistically significant difference between urinary incontinence and the status of the patient as a professional or non-professional athlete. Nygaard (1997) [12] showed that 19 out of 55 professional female athletes (34.54%) who competed in Olympic sports between 1960 and 1976 suffered from urinary incontinence during the Olympic Games.
Unfortunately, the number of questionnaires given to athletes in each team had not been recorded and this can be considered a limitation of this study; but, it seems the experience of urinary incontinence in volleyball and basketball players is the most important factor for return of questionnaires.
Conclusions
In conclusion, the current study marks the beginning of research on prevalence of urinary incontinence in Iranian female athletes. The results of childhood enuresis history suggest that it may be used as an indicator of urinary incontinence in athletes. Hence, focus on factors affecting enuresis is recommended for future research in athletes with SUI and enuresis history. It is recommended that research be conducted on larger population of athletes. Fear of stigma can cause athletes to avoid getting any treatment or even answering to any questionnaire. Our experience with data collection suggests that a face-to-face interview is better for completing the questionnaires. It seems that the thrust of the athlete can be obtained through the direct interview.
